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Question One (28 marks)

There are 14 multiple—choice items worth two marks each.

Shade the best correct answer for each of the following items.

-_—
.

im A7) =A7 +h)

h—0 2h
O -5/'0) O /')
o O -r'0)

If f(x)=ax?+ 3x and f'(2)= -5, then the value of a is:

1
C) -2 C) — E
1

O > O 2

X 03X
It f(x)= T + = + 9, then the x-coordinates of the stationary points are:

9 -9
C) Ol 5 C) O, 7
O 0,3 O 0,-3
If 1 B + B .then44 + 6B =

(x+3)(x+2) (x+3) (x+2)

o O 1
O 2 O 4

Which of trigonometric functions are both have domain 8 ER, 0 # (2n + 1) 90°:

O cotH, sech (O secH, tanb

(O cosecHh, tanb O cotH, cosecH

O
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®
=
~+
=3
n
n
o
Q
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=
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6.

10.

5
If cosecO = 7 and 0 is obtuse, then tan6 equals:

4
O -3

3
O 3

The cosec(%G—S) = /2,0°<0<180° then O =

O 20°
O 8o°

If t=sin0,then1-2£2=

O %cose

O cos26

O

O

O
O

00

00

25°

100°

—cos20

2cos0

5n%+ ¢

—1r+c

—-3x+c

x2+3x+c¢
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11.

12.

13.

14.

b
Consider the sketch, if Jf(x) dx =-4 and y

Jf(x) dx = 3.7, then the area bounded by the

curve of f(x) and the x—axis fromx =a to x = cis:

< 7 b c > X
O 03 O 07 \/ l\
O 3.7 O 77
3

|ff-2xdx= 16, then a =
O =1 O =17
O =7 O =5
If 4 and B are independent events, P(4) = % and P(B) =% , then P(4'NB) =
o 5 o+

12 b6

1 11

If EE, and E, are three mutually exclusive events, P(E1) = 2P(E2) =0.32
and P(E’1 NE',NE")=0.21, then P(E,) =

O 0.15 O 0.31
O 0.52 O 0.69
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)
.l Extended Questions
4
§, Write your answer for each of the three questions in the constructed response
] section in the space provided.
Zo-_ Be sure to show all your work, including the correct units where applicable.
=
u’ .
il Question Two: (14 marks)
0
®
. 6 — 9x A2 +5)+ Bx(x +4)+ c(x +4) .
A) i If = , find 4. 3 marks
>y (x + 4)(x? + 5) (x +4)(x2 + 5) | ( )

Do not write in this space
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x* = 4x+ 1
x(x=2)(x+2)

ii) Express in partial fractions. (3 marks)

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

Do not write in this space
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B) Find the equation of the normal to y = x? at the point where x = 1. (3 marks)

O
o
=
o
~+
g
=5
=
D
5.
(o d
=
(7]
(2]
el
QD
0
D

Do not write in this space
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C) Without using calculator:
Find the value of cos 15° — tan 135°. (5 marks)

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

Do not write in this space
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Question Three: [14 marks]

A) i) Find, from the first principles, the derivative of 3x. (2 marks)

O
o
=
o
~+
g
=5
=
D
5.
(o d
=
(7]
(2]
el
QD
0
D

ii)  Show that there is only one point on the curve y = %x3 + 4x? + 2x, where the tangent

is parallel to y = 4. (3 marks)

Do not write in this space
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B) i) Find the range of values of x, for wich y is increasing, y = —=x3 + 27x. (3 mark)

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

Do not write in this space
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ii)  The sum of two natural numbers equals 120, in wich the multiplication of the square
of one of them by the other number is to be as maximum as possible, Find the two
numbers. (3 marks)

O
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D
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D

Do not write in this space
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C) i) Find JW dx. (2 marks)

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

ii)  For all x if the second derivative of a curve equals 4, and it's gradient at (4,1) is 12,
find the equation of the curve. (2 marks)

Do not write in this space

1
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O
.l Question Four: (14 marks)
S
2
o A) i) Find the value of R and tan a in the identity:
5 5sin® + 3cosO = Rcos (0 — ) ( 3 marks)
5-
(72}
[2)
o
Q
(2]
o

ii) Prove the following identity: (3 marks)

4sin2(90° - 0) N 8cos?(90° - 0) 26 = 8tan0
< cosec’0 —cot?’ = 2sec?0 - 2tan?0 > tanst =5 " 5ec?0

Do not write in this space

12
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B) i) Consider the sketch. Find an approximation to the shaded area by using the 5
Trapezium Rule. ( 2 marks) =
~+
Y g
A 3.
®
=
1,4 5
4 ( < ) (5,04) (%-.
n
e
Q
o
3
(2,2.27) (4,2.27)

Do not write in this space

13
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ii) Consider the sketch. Find the shaded area. (2 marks)

O
o
=
o
~+
g
=5
=
D
5.
(o d
=
(7]
(2]
el
QD
0
D

> x

Do not write in this space

14
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Q)

A and B are defined in sample space such that, P(4)= 0.5, P(B) = 0.4, P(4UB) =0.8.

Find:

ii)

P(A4")

P(A|B)

END OF EXAMINATION AND GOOD LUCK!

Do not write in this space

15
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W)

° Formulae Sheet For First Semester

o Differentiation:

§, 1. y=x" W — @1

5" dx

-Zr_ 2. Area and volume of a cuboid with length, width and height as [, w, and h
z' respectively.

° Area = 2lw + 2wh + 2lh Volume =1l XwXh

(2}

D

3. Area and volume of a cylinder with radius, r, and height, h.
Area = 2nrh + 2nr? Volume = nr?h

4. Area and volume of a sphere with radius, r.

4
Area = 4mr? Volume = 5777”3
Trigonometry:
Pythagorean Formulas: Double Angle Formulas:
1. sin?A+cos?4=1 1. sin2A4 = 2sinAcosA
2. sec’A=1+tan’4 2. cos2A =cos?A—sin? A
cos2A =2cos?A—1
3. cosec’A=1+cot?4A cos24 =1 — 2sin’ A
4. tan0 = cot(90 — 0)
3. tan24 = %
1—tan“A
Compound Angle Formulas: Half Angle Formulas:
. 1 1
1. sin(A+ B) = sinAcosB + cos Asin B 1. sin? ;A =5(1—cos4)

2. sin(A—B) =sinAcosB —cosAsinB
2. cos?2A ==(1+ cosA)
3. cos(A+ B) =cosAcosB —sinAsinB 2 2

4. cos(A—B) =cosAcosB +sinAsinB The form 2cos0-+bsin®:

5. tan (A4 + B) = tan A+tanB acos0+bsin0 can be expressed in the form
1-tand tanB Rcos(0+a) or Rsin(0+ o) where R=ya2+b?,
tan A—tanB _ b
6. tan(4A—B) =——— o =arctan - .
1+tanA tanB

16
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Integration:

x(n+1)
1.fxndx = n+1+c, n+-—1

2. Area and volume of solids of revolution
b

b
Area = jf(x)dx Volume = Jn (f (x))?dx

3. Trapezium rule

Area = %h[y0 + Z(y1 +y,++ yn_l) + yn]

Probability:
1. Addition Rule:

P(AUB) =P(A) +P(B)—P(ANB)

2. Conditional Probability:
, P(ANB)
P(A given B) = P(A|B) = P(B)
3. Multiplication Rule:
P(AnB) =P(A|B) x P(B) or P(B|A)xP(A)
4. Independent Rule:
A and B are independent if :

P(AIB) =P(4) or P(B|A)=P(B) or P(ANB) = P(A) x P(B)

5. Mutually Exclusive Rule:
A and B are Mutually Exclusive if :

P(ANB)=0

17
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( Multiple choice )

Answer Mark

Answer For Question One:

Q 1 2131456 |7]S8 9 10 | 11 | 12 |13 ]| 14 14 x2
a a d| c|b| a]|d|c C b d d | c b =28
49 167+ | 169+ marks
Page | 152 | 164 | 234 | 180 | 48 +50 5070 169 173 328 | 328 | 96 95

(Extended Questions)

Answer Mark | Page
QUESTION TWO (14 marks) '

A. i) (3marks)

6—9x _ A(x?45)+Bx(x+4)+c(x+4)
(x+4)(x2+5) (x+4)(x2+5)
A(x?>+5)+Bx(x+4)+c(x+4)= 6 —9x 1
let x = —4
A(16+5) + 040 =6-9(-4) 1
21A =6+ 36
214 =42

A=2 1

(1)
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(Extended Questions)

Answer ark | Page
A. ii) (3 marks)
xt —4x? 41
x(x—2)(x+2)
X
x’ —4x5x‘4 —4x2 +1
xt —4x? =
2
1
xt-daxtel _ 1
x(x—=2)(x+2) x(x—-2)(x+2)
A B C
=x+—+
x (x-2) D)
1 —A—8 C A(x—2)(x+2)+Bx(x+2)+Cx(x~2)

x(x—2)(x+2) - ;+(x—2) " (x+2)
1=A(x-2)(x+2)+ Bx(x+2)+Cx(x—2)
letx=0

x(x—2)(x+2)

C4d=1m A=t
4
letx=-2
8C=1:>C=l
8
letx=2
83=1:>B=l
8
4—4x2
x(x 2)(x+2)

+1 1 1 1

4x 8(x—2) 8(x+2)

(2)
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(Extended Questions) \\Q I
Answer \\C—Ll;fhb)ﬁ ark | Page
QUESTION TWO (14 marks)
B. (3 marks)
1
Whenx =1, y=1%2=1 g
y' = 2% 3
L
the gradient of tangent atx =1,y =2(1) =2 .
the gradient of normal atx =1 is —?1 2
the equation of the normal is y —y; = m(x — xq)
=1 -1 3
y—1=?(x—1) —>y=7x+5 1
C. i) (5 marks)
cos15” — tan135° = cos(60° — 45°) —tan(180° — 45") 1
— c0s 60° cos 45" + sin 60° sin 45" — 2180 Zfands 2
e 1—-tan180 X tan45
1\/ 1 3\ (1 0-1
_(E)(ﬁ)_*'(?) (ﬁ)_(1—(o)(1)) 1
_ 1, B !
= 2‘/_ + i + 1 S
_1+\/_+1_ 1+\/_+&_1+x/§+\/§ i
T 2v2 T2z 22 242 —
2
Another solution
cos15° — tan135° = cos(45° — 307) —tan(90° + 45") 1
— 05 45° cos 30" + sin 45° sin 30° — S0 *45) 2
cos(90°+45 ) y
= c0s45°cos 30° + sin 45" sin30° — 222 7
. e . . cos 45
=(7)(Z)+(F)(E) - 1

_ 3 _ _ 1+V2+V3
T 22 +2\/_+1 T 22

(3)
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(Extended Questlons)\\ e /,
Answer \\K\d oo v /Mark | Page
QUESTION THREE (14 marks) i oy
A. i) (2 marks)
dy . flx+h)—-fx)
— = lim
dx h—-0
. 3(x+h)—3x 1
= oo h 2
_ 1 3x+3h—3x 1
= hoo 2 h 2
= = 11
=iy =3 2tz
A. ii) (3 marks)
, 8
y:§(3x2)+4(2x)+2 1
y’=§(3x2)+4(2x)+2=0 1

8x?+ 8x+2=0
2(4x*+ 4x+1) =0

3 1
the gradient is zero — (2x + 1)2 =0 P
)
X = ? 1
B. i) (3 marks)
y'=-3 x2+27 1
y' >0
27-3x% >0 y is increasing function if %
3(9-x%)>0
B3-x)(3+x) >0 .
x=3 , x=-3 >
y is increasing function of x for —3 <x <3 1

(4)
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T e e

Answer Ny, ) | Mark | Page
B. ii) (3 marks) NIeey/
Let the first number be x S~
Let the second number be y
x+y =120 -;—
y = (120 — x)
f)=x"y -
f(x) =x2(120—x)
f(x) =120 x?- x3
F'(x) = 240x — 3%7 =
240x =3x°=0 — 3x(80—x) =0
x = 0(rejected) , x =80 1
f'"(x) =240 — 6x 2
£'"(80) = 240 — 6(80) = —240 <0 g
-
theny =120 — 80 = 40 5
The numbers are: 80,40
C. i) (2 marks)
4
= [x5dx
401 9 1
5 5 -
E—tc= S+ 2
5Tl 5
9
K 2

(5)




(Extended Questions) \\<\

Answer \\Q.“; b))” ﬁ" Aark Page
C. ii) (2 marks) ==
f'x) = 1
fl(x)= [4dx =4x+c 2
f'(4)=4(4)+c =12 .
c= —4 ;
fl(x) =4x—4
F@) = [(4x - 4)dx 1
f(x)=2x%— 4x+c 5
f(4)=24)?—-44)+ c=1
c= =15
f(x) =2x%— 4x —15 1
2
QUESTION FOUR (14 marks)
A. ii) (3 marks)
5sin@+3cosd = Rcos(f—) {1
i
a=3,b=35 3 32
R=vVaZ +b% =\0+25=1/34 L
b 5 2 2
tana =—=— 1
a 3
A. ii) (3 marks)
[ 4 cos?6 8 sin?6 ] 2 tand 1 11
1 2(1) 1-tan26 "
1
_ . 2 2 2 tanf =
4 (sin“0 + cos“0 ) X it sec?d) 2
_ 2 tanf 1
_4(1) A 1+1— sec?6 2
__ 8tan6 1
T 2—sec?6 =
2

(6)
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(Extended Questlons}\ :.(\ o %
Answer Nl s Y Mark | Page
B. i) (2 marks) : \"\:—-://

h
Area =2 [Yo+tYnt+ 201+ Y2+ -+ Yn1)

~

N |

[4+ 442227 +2+227)] 1

~

N | =

(21.08) = 10.54 square unit 1

B. ii) (2 marks)

The area of trapezium = % (54+41) X2 = 6 square unit

: 2,1 3 1 fa* 2
The area under the curve f(x) is: fo(Ex +1)dx =[E(T)+x]°

4
=[%+x](2, =(-18—6+2)— 0 = 4 square unit 1

The shaded area = The area of trapezium - The area under the curve f(x) 1
= 6—-4=2 square unit

C. i) (1 marks)

P(A")=1- P(A)
=1-0.5 1

C. ii) (3 marks)
P(AUB) =P(A)+ P(B)— P(ANB)

P(AnB) =P(A)+ P(B) — P(AUB) -
P(ANB)=0.5+0.4-0.8=0.1 1
__P(ANB)
P(ABY5 55
MLE! 1
0.4 1
1 -

(( End of the Marking Guide ))
(7)
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